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Abstract 
Information technologies in health care and its growing use and impact, is a subject of study and interest. This paper 
presents the work analysis, in progress, 
and real user needs. This study makes part of a research master's thesis in progress. The main goal is to understand users 
and employees behaviors, and how they interact using information systems and technologies to supply better patient 
services and sector efficiencies. The selected methodology to gather and analyze the data was Grounded Theory Method. 
The methods of data collection were interviews and observations. A case study was considered for data analysis and 
observation. The data analysis results, at this moment, provided information to start to define a set of principles to design a 
framework for clinical support to improve healthcare services. 
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1. Introduction 
The technology and its exponential growth is a reality in our society. Today, instead of what happened a few 
decades ago, the overwhelming majority of the population has direct contact with computers, internet, mobile 
phones, smartphones, PDAs and other technological tools that have been progressively improved. The offer is 
great and demand is within the desired parameters. The technology is embedded in several commercial areas 
and in virtually all sectors of provision of existing services. One of the areas over which lies particular interest 
is the health, an important sector for the population welfare where any error is too serious if happen. People life 
and well-being demand excellence. However, health care systems encompasses a huge amount of information 
that, when poorly managed, often proves to be harmful and even fatal. For this reason, and to fill some gaps, 
there is a need to develop support systems for health professionals, to organize information and to enable an 
exchange of secure and reliable information among various health professionals.  
In this paper some guidelines for designing a clinical tool to support user-centered services is drafted based 
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on information gathered, personal opinions and case studies. It will be possible to present some ideas and 
produce some interesting conclusions with a significant degree of accuracy. Conversely, it will be demystify 
the fact that technology per se is the solution to all the encountered problems. The positive aspects of 
technology are: it provides the platform for access to timely information by multiple people from multiple 
locations; it permits to view user center information to suit the needs of individuals and it adds value through 
decision support tools and work flow functionality to assist in the resolutions of health care situations. The 
technology together to reach a common understanding. 
  
2. Work Analysis and Interaction Design 
This section presents some considerations about work analysis and interaction design. Different authors 
definitions and examples of use are stated. The importance of service design as a planning activity evolving 
people organization, infrastructures, and communications and material components of a service in order to 
improve its quality and the interaction between service provider and customers is considered. Finally, a style of 
working [1] with interaction design, the user-centered design approach will be tackled. The combination of 
Work analysis and Interaction Design in user interface design for healthcare systems has to adopt itself to 
diverse delivery media. Technology is changing human life and work contexts in numerous ways. These new 
ways of working demand for techniques and technologies that address contemporary issues related to 
communication, collaboration, problem solving and information seeking in large information spaces of great 
variability. To address this comprehensive problem, the interrelation between Work Analysis and Interaction 
Design must be understand to entailed in the design of technological support for modern, dynamic and complex 
work environments [2]. 
2.1. Work Analysis 
Work Analysis relates to the analysis of work only in a wider perspective. Work Analysis involves looking 
at several different points of work simultaneously to arrive to detailed findings. The main objective is to 
identify potential proposals and requirements regarding the reorganization and restructuring. Katre et al. [3] 
join both activities based on that the analysis of human work combines the study of cognitive, physical, 
organizational, social and cultural and environmental factors. For them, the goal is the identification of the 
methods and techniques for human work analysis which will convey the interaction design. 
2.2. Interaction Design 
Searching literature, we do not find agreement within interaction design definitions and sometimes we find a 
mixture between it and work analysis. In a human computer interaction perspective and according Moggridge 
[4] the main problem with interaction design definitions results of its interdisciplinary roots. For him, it is 
connecting between people through the products they used. 
The vast majority of authors believe that interaction design is based on the collection and analysis of 
experiments. Not only good but also experiences that failed, ideas and stories of success and failure. According 
to the perspective presented by Shedroff [5], the result of extensive work and analysis, interactivity is the 
prediction of all experiences. The arguments are the result of direct exchanges of information, without taking 
into account whether or not this is repetitive. Just in order to get results and to predict adverse situations before 
they happen. The truth is that every day, every hour, millions of people use technology for fun, to work, to 
communicate with each other or even to spend time. They all enjoy a good interaction design or a bad 
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experience in this regard. Interaction design is much more than designs something visually beautiful, pleasant, 
colorful and exciting. According to Saffer [1], interaction design covers some basic approaches that should be 
taken into account focusing on users, finding alternatives, using ideation and prototyping, collaborating and 
addressing constraints, creating appropriate solutions, drawing on a wide range of influences and incorporating 
emotions. Interactio
which may prove the turning point of good work. 
2.3. Service Design 
Service design is all that focuses on making the developing service, usable, effective, desirable and efficient. 
 
Service design can help identify potential problem areas and consequently to generate ideas and ways to 
improve it. It is also important because it enables the user to adjust the product. Service design is a strategic 
project that uses not only design techniques, but also research, customer interaction, design ideas, prototyping 
and testing. 
In the development of a health system, it is not enough to do a brief collection of data and return with a 
functional program. The main goal is to understand the real needs of the healthcare collaborators: doctors, 
nurses and other services providers. It is crucial to realize their difficulties in relation to information and 
technology so that we can conceive something intuitive and easy to use within the parameters collected. The 
design, i.e. the planning and tasks is a key point, since the systems acceptance by health care professionals must 
fulfill their needs. They need to experience applications and services in a usability way. Conversely, the 
usefulness and aesthetic must motivate them for its use.  
To develop an  applications for health is to design a good and coherent project based on an intensive study 
to arrive at conclusions with a high level of approval and reliability. 
2.4. User-Centered Design 
The user-centered design (UCD) point of view is to design the process, through the planning, design and 
development, based on information about the people who will use the product or service. Abras et al. [7] define 
-
approach will permit a deeper understanding of the psychological, organizational, social, and ergonomic factors 
that affect the use of computer technology in the health care center and it will have the involvement of the users 
(patients, employees and stakeholders) during the design and evaluation of the intended final framework. The 
involvement of users assures 
which it will be used. This approach also leads to the development of products that are more effective, efficient, 
and safe.   
Work analyses are a preliminary way to find historical basis for an efficient development. It is directly 
linked with interaction design. Interaction design is a specific form of work analysis. It permits to know real 
stories and to learn from them. These approaches led to develop a better service design framework. 
3. Methodologies 
The selected methodology for this research was Grounded Theory Method.  Grounded Theory Method 
(GTM) was created by Glaser and Strauss [8], in 1965, while analyzing data for their research. Later, other 
researchers such as Corbin, Bryant and Charmaz [9] did different interpretations of that approach. GTM allows 
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developing a theoretical account while simultaneously grounding it in observations. Strauss and Corbin [10] 
proposed three stages in analysis in grounded theory: open coding, axial coding and selective coding. During 
open coding the researcher reads the text and asks questions to identify codes that are theoretical or analytical.  
Axial coding is used to relate categories to subcategories. It specifies the properties and dimensions of a 
Selective coding involves the process of selecting and identifying the 
core category and systemat
relationships. The main goal of GTM is a constant comparison. Previously coded text also needs to be checked 
to see if the new codes created are relevant.  
Methods used to collect data were centered in the qualitative study; a combination of research methods was 
used as a literature review, clinical interviews, observations, discussions with doctors and counselors, and 
patient interviews. The data was gathered from around 200 people, until de moment. Notes were written from 
observations, and interviews were video recorded. The conversations were transcribed preserving the context in 
which things were said and done. Later it is planned to interviews more people before the phase of theory 
generation either to validate the data or to complement it and arrive to data saturation. 
Grounded Theory Method was chosen since it has been used, frequently, in healthcare study domains and 
conversely, because it gives guidelines and grounding than most approaches.  
Another research method, a case study of a health centre was used.  A case study serves to introduce the 
problem as a background place and to define the users. The case will guide to collect and analyse the data and 
to develop conclusions, recommendations and implications [11].  
The data was, firstly, analysed using Zachman Ontology [12]. The goal of this study is to analyse the use 
and interactions among all the stakeholders involved in the health systems. And, the Zachman framework 
conducted the data collection framework facilitating to define the specific necessities and the encountered 
problems of the institution. After the first picture of the institution, data started to be organized and ideas 
emerged. So, the reason for Zachman [12] model was the necessity to frame and to classify the whole tools and 
documents in order to sort complex problems in information systems domain. 
 
4. The case 
The health center serves about 160 patients daily and employs over 30 employees with different 
backgrounds and specialties. According observations it was found (fig.1) that all general service centers operate 
on the basis of interaction between the user and the reception staff. 
The patient enters the health center and the first procedure that follows is to remove a ticket. This contains 
all the information regarding the service order and time. The reception consists of a row of six separate service 
counters. After removing ticket, patient addresses the waiting room where there are interfaces that allow them 
to view services, queues, and tickets counter. Thus, it is ensured the attendance of all, as well as the expected 
time for each activity. The information, queries and other data is given by employees from computers. To know 
their place of care, patients have to pay attention to the monitors in the waiting room which give information 
through the corresponding service number and the counter. The call for specific queries is made by employees. 
There is no indication for time delay. The health center of this case study is relatively recent. The installations 
are new. It was found a considerable amount of technologies however, its use is not in maximum performance. 
There are some interfaces that provide useful information for users and computers with software that enables to 
manage, enter, and find information more quickly and efficiently. Apparently, it seems that the existing 
computerization and good service are not enough to give the best service. Along this research it will be deeply 
analyzed and evaluated. The goal is to understand how to improve the health center services and the reasons for 
user  
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In an organization that involves considerable amounts of information and many service sectors, there are 
several information systems that are integrated by technologies capable to do so. This interoperability between 
different systems avoids misunderstandings and enables data communication between different departments, 
which is essential in an area that deals with human beings and where any error is serious and calls into question 
the integrity of human life. However, it is necessary not only to promote the integration of information systems 
to facilitate communication, but also manage and monitor these systems.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1: Functioning of the health center 
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5. Data analysis 
In order to organize data, besides GTM, a generic modeling concept, Zachman Framework Professional was 
used.  This Framework is frequently used for enterprise architecture.  In this case to organize information it 
reveals to be appropriate. A classification model in two dimensions, based on questions that address the basic 
needs of work and communication is used. It works as a guide to answer some questions (fig.2).  
These questions are What? (in order to collect the set of methods and processes that are of interest in the 
profession), How? (set of methods and processes required for the occupation), Where? (places of interest and 
relevance), Who? (community and interests in a given occupation), When? (temporal obligations and duties, 
which defines the time schedule and tasks), Why (reasons why the profession performs certain tasks). 
The integration of the answers to these questions in an investigation, are the focal point. The Zachman 
Framework is composed of the intersection of two lines, the first consisting of the questions primitive 
foundations of communication and the second derives from the transformation of abstract ideas in instances. 
This Framework is typically described as a 6x6 matrix, with the questions occupying the columns and rows 
instances. Acc
[12] . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2: The Zachman Enterprise Framework [12] 
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The answers to the questions what, how, where, who, when and why, within the profession and needs, 
establish the communication link between the researcher/programmer, and in this particular case, we will have 
the answers from health professionals and all stakeholders in a clinical setting. It was essential to find partners 
with health centers to perform a direct data collection. Within the work that is being developed direct contact 
with patients and health professionals from a health center was established in order to understand the center 
functioning and to understand how care is seen by people seeking the service. Stories and experiences will 
contribute to data analysis. At this stage an exhaustive search for existing clinical support tools is being made. 
However, we find some difficulties since most of the users are reticent with change and with the use of 
information technology. 
Based on Zachman framework a diagram (Table1) was designed to analyze the data already gathered. It is 
relevant to emphasize that this structure gave an organized overview of the health center processes and it 
permitted to have more information about the players in each process and the technologies to consider.  
Table 1 - Health Information Architecture  
 What How Where Who When Why 
Scope Description of 
important 
health services 
and information 
systems. 
Data collection, 
research and 
contact with 
users.  
Medical center, 
with all 
stakeholders, 
from health 
care providers 
to patients. 
Employees, 
health 
professionals 
and patients. 
Whenever 
possible and in 
situations or 
important 
dates. 
Impact and 
importance of 
health in 
society and the 
benefits of 
technology. 
Business 
(conceptual) 
Using 
technology to 
promote the 
health, increase 
well-being of 
patients and 
promoting good 
practices 
minimizing 
failures or 
errors. 
Finding 
patterns of 
operation to 
define the 
methodology 
and actively 
work with 
users. 
Layout pattern 
of operation of 
the center and 
all activities. 
All direct or 
indirect 
participants in 
clinical 
functioning: 
medical, 
laboratory 
technicians, 
radiologists, 
cardiologists, 
staff, reception 
staff, patients. 
Regular visits 
to the center in 
order to 
establish direct 
contact. 
Evaluate the 
functioning of 
the 
organization as 
a whole; 
contribute to 
improve the 
operation, 
communication 
and medical 
care. 
Health 
information 
system (logical 
design) 
Vocabulary and 
terminology, 
attributes 
detailed, 
description of 
the operation of 
information 
systems 
Data flow 
diagrams use 
case models, 
mythology, 
architecture s, 
security 
models, and 
models of data 
transmission 
and 
communication 
flow. 
Controlled 
environment 
models, 
Test area 
Models,  
Assigning 
responsibilities 
to each 
employee of 
the center and 
their access to 
specific 
components of 
the health care 
information 
systems. 
Cycles for 
clinical study ( 
every week 
data collection 
is done, and 
status) 
 
Purpose of 
organization, 
procedures 
used, function 
and size of 
information 
systems. 
Technology 
(Physical 
design) 
Communicatio
n protocols, 
syntax, 
programming 
language, 
description of 
health care 
information 
Systems 
design, 
accepted 
protocols, user 
manuals, 
practice 
guidelines, and 
authorized 
activities. 
Technical 
Architecture, 
network 
architectures 
(routers, 
WANs, 
LANs), 
laboratory, 
medical 
facilities. 
Physical health 
care 
organization. 
Cycles for 
study of 
technology and 
all 
surroundings. 
Understand 
details of 
regulations, 
defining 
business 
strategy and 
operation of the 
organization.  
Bridging found 
grace. 
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5.1. Usability 
 
As stated, this research is in progress. Presently, we did not start to make the usability tests, since we are 
making observations and collecting data which, as Grounded Theory Method concerns, this data is collected, 
and through a constant comparative method is analyzed until saturation and theory emerged. Nevertheless, we 
must reflect that there are several systems, applications and projects at clinics and hospitals that need to 
 failures happen. In software 
development, usability is a crucial point, because it focuses on applications, tools, interfaces or system 
simplicity. It also refers to the efficiency of design and design for a particular purpose. A system design whose 
usability is considered will give better reasons for its acceptance. This will be our goal.  Table 2 presents the 
usability goals based on Nielsen [13] arguments. 
Our intention is to answer the proposed questions and to make tests during and after the development phase 
of the interface proposal if it was the case. The goal will be to design attractive, intuitive, beautiful and easy to 
use interfaces to ensure functionality and to support all the stakeholders involved in the healthcare system. 
However, it was already found that the health center employees and other health care providers have some 
problems using software since they do not have the necessary computer skills. So, they will be called to 
participate in training sessions during the use and development of applications in order to produce something 
intuitive, with easy navigation, and with task self-explanatory guides. The absence of experience and learning 
methodologies increases the under-utilization of applications. People require faster applications that can 
optimize 
functions, key tasks with jargons are typically what render the execution of tasks slow. Processes and 
workflows that have optimal turnaround times, quick page load time, and have simple interfaces that facilitate 
 
Table 2: Usability Goals 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Goals Issues 
Ease of learning 
 
What degree of ease and how long it takes 
the user to understand and correctly use the 
key tasks of the system? 
Efficiency /  
Effectiveness 
After learning to use the system, the user 
can be productive in their jobs? 
Easy to memorize 
 
The system provides assistance to use? It 
supports that assist in the tasks? 
 
Errors The system prevents the development of 
errors? When you are committed, provides 
support for your resolution? 
Motivation 
 
The interface motivates you? It's enjoyable 
and encourages the integration? 
Utility The system enables you to perform tasks 
that are really necessary? Fills gaps and 
produces satisfactory results? 
Integration The system easily integrates all the 
necessary data and actors? 
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6. Conclusion 
This study, started to show that there are a considerable interest in health services improvement to give the 
best service for society. Besides the opportunity for change and amelioration it is not always easy to introduce 
adjustments, involving a large number of employees, patients, and other stakeholders.   
To circumvent this difficulty we are defining strategies and establishing partnerships with the staff 
management. They were open to collaborate with academia to help them to identify and suggest solutions to 
sort encountered problems.  This is not an easy task since work analysis in a health center is not just to make a 
brief collection of data and return a functional program. The main goal is to understand the real needs of 
doctors, nurses and other service providers and then to return a really useful, complete and desirable solution. It 
is also crucial to realize that there are several difficulties that most of the stakeholders have in relation to 
information technology. This means that we must conceive something intuitive and easy to use within the 
parameters collected, if it will be the case. The guarantee we presently have is that from the data collection and 
beginning of its analysis, some problems were identified and the end of this study we will have an emerged 
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